Rationale: The tumor microenvironment is rich in growth factors and extracellular matrix (ECM), such as TGF-b1 and type I collagen (Col 1), which promote cancer metastasis. Conventional two-dimensional (2-D) culture cannot faithfully recapitulate the tumor microenvironment. Three dimensional (3-D) culture of malignant epithelial cells in laminin rich ECM (lrECM 3-D) more faithfully mimics the tumor microenvironment.
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Methods: The cancer cell lines employed in this study were A549 (a non metastatic human lung adenocarcinoma cell line), A549met (a metastatic derivative of A549), mKras (a non metastatic murine lung adenocarcinoma cell line carrying the K-ras oncogene), and breast cancer cell lines with disparate metastatic potential. The growth pattern of these cancer cell lines were assessed in lrECM 3-D culture in the presence or absence of TGF-b1/Col 1. Expression of EMT associated genes was determined using quantitative RT-PCR.
Results: In 2-D culture A549 and A549met cells exhibited similar cobble stone morphologies that are characteristic of epithelial cells. In contrast, A549 and A549met displayed distinct growth patterns in lrECM 3-D. A549 and mK-ras formed acini, spheres of cells with a central lumen, characteristic of differentiated epithelial cells, whereas A549met failed to form acini and exhibited invasive growth from the original cell cluster into the surrounding ECM, a 3-D phenomenon equivalent of epithelial-mesenchymal transition (EMT). Similar differences were observed between the non-metastatic breast cancer line MCF-7 and the metastatic breast cancer lines MDA-MB231 and 4T-1. In nonmetastatic A549, mK-ras, and MCF-7 cells, TGF-b1 or Col1 alone disrupted the acinar architecture and induced modest EMT in 3-D. Simultaneous exposure to TGF-b1 and Col1 synergistically induced EMT in 3-D to an extent similar to that the metastatic cancer cells. Analysis of EMT markers in RNA isolated from lrECM 3-D culture confirmed the synergistic action of TGF-b1 and Col1. Moreover, PP2, a selective inhibitor of the Src oncogene, abolished EMT induced by TGF-b1 and Col1 at both morphological and molecular levels. PP2 also abrogated the EMT-like growth pattern of the metastatic cancer cell lines, 4T-1 and MDA-MB231 in lrECM 3-D culture. 
